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Appendix A   Document Tables

Table 1: Activity Time Distributions for initial model.

Activity
Distribution
Parameter values

channel
normal


mean
1000/GLOBAL_D(channel_frame_rate)


variance
GLOBAL_D(channel_frame_jitter)

cpu
normal


mean
GLOBAL_D(mean_slice_delay)


variance
GLOBAL_D(slice_delay_variance)

finish_processing
deterministic


value
0

transfer
instantaneous 

Table 2: Input Gate Definitions for initial model.

Gate
Definition

done_processing
Predicate

    MARK(frame_being_processded) == 0


Function

    identity

enough_slices
Predicate

    MARK(slices) >= GLOBAL_D(slices_needed)


Function

    MARK(slices) - = GLOBAL_D(slices_needed)

not_full
Predicate

    MARK(buffer)  < GLOBAL_S(channel_buffer_size)


Function

    identity

processing
Predicate

    MARK(frame_being_processed) > 0


Function

    identity

Table 3: Reward Variable Definitions for Project initial. 

Variable
Definition

mean_buffer_size


Rate rewards

    Subnet = system

        Predicate :

            1

        Function:

            MARK(buffer)


Impulse rewards

    none


Simulator statistics

    Estimate mean

    Confidence Level = 0.95

    Relative Confidence Interval = 0.10

    Initial Transient = 1000

    Batch Size  = 1000

    Variable type = Instant of Time

    Start of interval =10.0

    Length of Interval = 100.0

Table 4: Activity variable Definitions for Project initial..
Variable
Definition

System cpu


Simulator statistics

    Estimate mean and variance 

    Confidence Level = 0.95

    Relative Confidence Interval = 0.10

    Initial Transient = 1000 

    Batch Size  = 1000

    First Completion = 0

    Last Completion = 1

System channel


Simulator statistics

    Estimate mean and variance 

    Confidence Level = 0.95

    Relative Confidence Interval = 0.10

    Initial Transient = 1000

    Batch Size  = 1000

    First Completion = 0

    Last Completion = 1

System finish_processing


Simulator statistics

    Estimate mean and variance 

    Confidence Level = 0.95

    Relative Confidence Interval = 0.10

    Initial Transient = 1000

    Batch Size  = 1000

    First Completion = 0

    Last Completion = 1

Table 5: Study Editor Range Definition for Project initial.

Study
Variable
Type
Range
Increment
Add./Multiple

first


channel_buffer_size

channel_frame_jitter

channel_frame_rate

mean_slice_delay

slice_delay_variance

slices_needed
short

double

double

double

double

double
5

5

25

[1, 10]

1

10
-

-

-

1

-

-
-

-

-

Add.

-

-

second


channel_buffer_size

channel_frame_jitter

channel_frame_rate

mean_slice_delay

slice_delay_variance

slices_needed
short

double

double

double

double

double
[1, 5]

5

25

[1,5]

2

10
-

-

-

1

-

-
Add.

-

-

Add.

-

-

Table 6: Non-zero or variable Initial Marking for net Model.

Place
Marking

client_done_processing
1

Server_done_processing
1

Table 7: Activity Time Distributions for net Model.

Activity
Distribution
Parameter values

channel
normal


mean
GLOBAL_D(mean_channel_delay)


variance
GLOBAL_D(channel_delay_variance)

client_cpu
normal


mean
GLOBAL_D(mean_slice_delay_client)


variance
GLOBAL_D(client_slice_delay_variance)

finish_processing
deterministic


value
0

load_page_client
deterministic


value
GLOBAL_D(page_fault_delay_client)

load_page_server
deterministic


value
GLOBAL_D(page_fault_delay_server)

page_fault_client
deterministic


value
0

page_fault_server
deterministic


value
0

read_frame
normal


mean
GLOBAL_D(mean_time_read_frame_from_disk)


variance
GLOBAL_D(variance_time_read_frame)

server_cpu
normal


mean
GLOBAL_D(mean_slice_delay_server)


variance
GLOBAL_D(server_slice_delay_variance)

server_finish_processing
deterministic


value
0

transfer
instantaneous 

Table 8: Activity Case Probabilities for net model

Activity
Case
Probability

page_fault_client
1
return (GLOBAL_D(client_page_fault_probability));


2
return (1- GLOBAL_D(client_page_fault_probability));

page_fault_server
1
return (GLOBAL_D(servert_page_fault_probability));


2
return (1 - GLOBAL_D(server_page_fault_probability));

Table 9: Input Gate Definitions for net model.

Gate
Definition

max_frame
Predicate

    MARK(processed_frame) <= GLOBAL_S(server_buffer_size)


Function

    identity

not_full
Predicate

    MARK(buffer) < GLOBAL_S(channel_buffer_size)


Function

    identity

Table 10: Reward Variable Definitions for net model.

Variable
Definition

mean_buffer_size


Rate rewards

    Subnet = system

        Predicate :

            1

        Function:

            MARK(buffer)


Impulse rewards

    none


Simulator statistics

    Estimate mean

    Confidence Level = 0.95

    Relative Confidence Interval = 0.10

    Initial Transient = 1000

    Batch Size  = 1000

    Variable type = Instant of Time

    Start of interval =10.0

    Length of Interval = 100.0

mean_server_buffer_size


Rate rewards

    Subnet = system

        Predicate :

            1

        Function:

            MARK(processed_frame)


Impulse rewards

    none


Simulator statistics

    Estimate mean

    Confidence Level = 0.95

    Relative Confidence Interval = 0.10

    Initial Transient = 1000

    Batch Size  = 1000

    Variable type = Instant of Time

    Start of interval =10.0

    Length of Interval = 100.0

Table 11: Activity variable Definitions for net model.

Variable
Definition

system channel

system finish_processing

system read_frame

system server_cpu

system client_cpu

system page_fault_server

system page_fault_client

system load_page_server

system load_page_client

system server_finish_processing


Simulator statistics

    Estimate mean and variance 

    Confidence Level = 0.95

    Relative Confidence Interval = 0.10

    Initial Transient = 1000

    Batch Size  = 1000

    First Completion = 0

    Last Completion = 1

Table 12: Study Editor Range Definition for net model.

Study
Variable
Type
Range
Increment
Add./Mult.

mean_slice_delay_SC


channel_buffer_size

channel_delay_variance

client_page_fault_probability

client_slice_delay_variance

mean_channel_delay

mean_slice_delay_client

mean_slice_delay_server

mean_time_read_frame_from_disk

page_fault_delay_client

page_fault_delay_server

server_buffer_size

server_page_fault_probabiltiy

server_slice_delay_variance

variance_time_read_frame
short

double

double

double

double

double

double

double

double

double

short

double

double

double
5

0.012

0.2

1

0.06

[ 1, 9 ]

[ 5, 13 ]

10

10

10

10

0.2

1.8

2
-

-

-

-

-

2

2

-

-

-

-

-

-

-
-

-

-

-

-

Add.

Add.

-

-

-

-

-

-

-

probability_SC


channel_buffer_size

channel_delay_variance

client_page_fault_probability

client_slice_delay_variance

mean_channel_delay

mean_slice_delay_client

mean_slice_delay_server

mean_time_read_frame_from_disk

page_fault_delay_client

page_fault_delay_server

server_buffer_size

server_page_fault_probabiltiy

server_slice_delay_variance

variance_time_read_frame
short

double

double

double

double

double

double

double

double

double

short

double

double

double
5

0.012

[0.1,0.5]

0.4

0.06

2

9.2

10

10

10

10

[0.1,0.5]

1.8

2
-

-

0.1

-

-

-

-

-

-

-

-

0.1

-

-
-

-

Add.

-

-

Add.

Add.

-

-

-

-

Add.

-

-

Table 12: Study Editor Range Definition for net model.(cont’d)
Study
Variable
Type
Range
Increment
Add./Mult.

mean_slice_delay_SC_same


channel_buffer_size

channel_delay_variance

client_page_fault_probability

client_slice_delay_variance

mean_channel_delay

mean_slice_delay_client

mean_slice_delay_server

mean_time_read_frame_from_disk

page_fault_delay_client

page_fault_delay_server

server_buffer_size

server_page_fault_probabiltiy

server_slice_delay_variance

variance_time_read_frame
short

double

double

double

double

double

double

double

double

double

short

double

double

double
5

0.006

0.2

0.5

0.06

[10, 30]

[10, 30]

10

10

10

10

0.2

0.92

1
-

-

-

-

-

5

5

-

-

-

-

-

-

-
-

-

-

-

-

Add.

Add.

-

-

-

-

-

-

-

mean_slice_delay_SC_exactly


channel_buffer_size

channel_delay_variance

client_page_fault_probability

client_slice_delay_variance

mean_channel_delay

mean_slice_delay_client

mean_slice_delay_server

mean_time_read_frame_from_disk

page_fault_delay_client

page_fault_delay_server

server_buffer_size

server_page_fault_probabiltiy

server_slice_delay_variance

variance_time_read_frame
short

double

double

double

double

double

double

double

double

double

short

double

double

double
5

0.012

0.2

0.5

0.06

[20, 30]

[10, 20]

10

10

10

10

0.2

3

2.5
-

-

-

-

-

2

2

-

-

-

-

-

-

-
-

-

-

-

-

Add.

-

Add.

-

-

-

-

-

-

Table 12: Study Editor Range Definition for net model.(cont’d)
Study
Variable
Type
Range
Increment
Add./Mult.

mean_slice_delay_S_Clarger


channel_buffer_size

channel_delay_variance

client_page_fault_probability

client_slice_delay_variance

mean_channel_delay

mean_slice_delay_client

mean_slice_delay_server

mean_time_read_frame_from_disk

page_fault_delay_client

page_fault_delay_server

server_buffer_size

server_page_fault_probabiltiy

server_slice_delay_variance

variance_time_read_frame
short

double

double

double

double

double

double

double

double

double

short

double

double

double
5

0.012

0.2

5

0.06

[10, 50]

[ 5, 13 ]

10

10

10

10

0.2

1.8

2
-

-

-

-

-

10

2

-

-

-

-

-

-

-
-

-

-

-

-

Add.

Add.

-

-

-

-

-

-

-

read_frame_C_mean_slice_delay


channel_buffer_size

channel_delay_variance

client_page_fault_probability

client_slice_delay_variance

mean_channel_delay

mean_slice_delay_client

mean_slice_delay_server

mean_time_read_frame_from_disk

page_fault_delay_client

page_fault_delay_server

server_buffer_size

server_page_fault_probabiltiy

server_slice_delay_variance

variance_time_read_frame
short

double

double

double

double

double

double

double

double

double

short

double

double

double
5

0.006

0.2

0.6

0.06

[ 2,10 ]

9.2

[10,50]

10

10

10

0.2

0.92

2.5
-

-

-

-

-

2

-

10

-

-

-

-

-

-
-

-

-

-

-

Add.

-

Add.

-

-

-

-

-

-

Table 12: Study Editor Range Definition for net model.(cont’d)

Study
Variable
Type
Range
Increment
Add./Mult.

read_frame_S_mean_slice_delay


channel_buffer_size

channel_delay_variance

client_page_fault_probability

client_slice_delay_variance

mean_channel_delay

mean_slice_delay_client

mean_slice_delay_server

mean_time_read_frame_from_disk

page_fault_delay_client

page_fault_delay_server

server_buffer_size

server_page_fault_probabiltiy

server_slice_delay_variance

variance_time_read_frame
short

double

double

double

double

double

double

double

double

double

short

double

double

double
5

0.006

0.2

0.6

0.06

2

[10,50]

[10,50]

10

10

10

0.2

2.5

2.5
-

-

-

-

-

-

10

10

-

-

-

-

-

-
-

-

-

-

-

-

Add.

Add.

-

-

-

-

-

-

read_frame_C_probability


channel_buffer_size

channel_delay_variance

client_page_fault_probability

client_slice_delay_variance

mean_channel_delay

mean_slice_delay_client

mean_slice_delay_server

mean_time_read_frame_from_disk

page_fault_delay_client

page_fault_delay_server

server_buffer_size

server_page_fault_probabiltiy

server_slice_delay_variance

variance_time_read_frame
short

double

double

double

double

double

double

double

double

double

short

double

double

double
5

0.006

[0.1,0.5]

0.2

0.06

2

9.2

[10,50]

10

10

10

0.2

0.92

2.5
-

-

0.1

-

-

-

-

10

-

-

-

-

-

-
-

-

Add.

-

-

-

-

Add.

-

-

-

-

-

-

Table 12: Study Editor Range Definition for net model.(cont’d)

Study
Variable
Type
Range
Increment
Add./Mult.

Read_frame_S_probability


channel_buffer_size

channel_delay_variance

client_page_fault_probability

client_slice_delay_variance

mean_channel_delay

mean_slice_delay_client

mean_slice_delay_server

mean_time_read_frame_from_disk

page_fault_delay_client

page_fault_delay_server

server_buffer_size

server_page_fault_probabiltiy

server_slice_delay_variance

variance_time_read_frame
short

double

double

double

double

double

double

double

double

double

short

double

double

double
5

0.006

0.2

0.2

0.06

2

9.2

[10,50]

10

10

10

[0.1,0.5]

0.92

2.5
-

-

-

-

-

-

-

10

-

-

-

0.1

-

-
-

-

-

-

-

-

-

Add.

-

-

-

Add.

-

-

read_frame_S_mean_slice_delay


channel_buffer_size

channel_delay_variance

client_page_fault_probability

client_slice_delay_variance

mean_channel_delay

mean_slice_delay_client

mean_slice_delay_server

mean_time_read_frame_from_disk

page_fault_delay_client

page_fault_delay_server

server_buffer_size

server_page_fault_probabiltiy

server_slice_delay_variance

variance_time_read_frame
short

double

double

double

double

double

double

double

double

double

short

double

double

double
5

0.006

0.2

0.6

0.06

2

[10,50]

[10,50]

10

10

10

0.2

2.5

2.5
-

-

-

-

-

-

10

10

-

-

-

-

-

-
-

-

-

-

-

-

Add.

Add.

-

-

-

-

-

-

Table 12: Study Editor Range Definition for net model.(cont’d)

Study
Variable
Type
Range
Increment
Add./Mult.

C_mean_slice_delay_C_probability


channel_buffer_size

channel_delay_variance

client_page_fault_probability

client_slice_delay_variance

mean_channel_delay

mean_slice_delay_client

mean_slice_delay_server

mean_time_read_frame_from_disk

page_fault_delay_client

page_fault_delay_server

server_buffer_size

server_page_fault_probabiltiy

server_slice_delay_variance

variance_time_read_frame
short

double

double

double

double

double

double

double

double

double

short

double

double

double
5

0.012

[0.1,0.5]

1

0.06

[2,10]

9.2

10

10

10

10

0.2

1.8

2
-

-

0.1

-

-

2

-

-

-

-

-

-

-

-
-

-

Add.

-

-

Add.

-

-

-

-

-

-

-

-

S_mean_slice_delay_S_probability


channel_buffer_size

channel_delay_variance

client_page_fault_probability

client_slice_delay_variance

mean_channel_delay

mean_slice_delay_client

mean_slice_delay_server

mean_time_read_frame_from_disk

page_fault_delay_client

page_fault_delay_server

server_buffer_size

server_page_fault_probabiltiy

server_slice_delay_variance

variance_time_read_frame
short

double

double

double

double

double

double

double

double

double

short

double

double

double
5

0.012

0.2

0.4

0.06

2

[10,50]

10

10

10

10

[0.1,0.5]

0.92

2.5
-

-

-

-

-

-

10

-

-

-

-

0.1

-

-
-

-

-

-

-

-

Add.

-

-

-

-

Add.

-

-

Table 12: Study Editor Range Definition for net model.(cont’d)

Study
Variable
Type
Range
Increment
Add./Mult.

C_mean_slice_delay_S_probability


channel_buffer_size

channel_delay_variance

client_page_fault_probability

client_slice_delay_variance

mean_channel_delay

mean_slice_delay_client

mean_slice_delay_server

mean_time_read_frame_from_disk

page_fault_delay_client

page_fault_delay_server

server_buffer_size

server_page_fault_probabiltiy

server_slice_delay_variance

variance_time_read_frame
short

double

double

double

double

double

double

double

double

double

short

double

double

double
5

0.006

0.2

0.5

0.06

[2,10]

9.2

10

10

10

10

[0.1,0.5]

0.92

2.5
-

-

-

-

-

2

-

-

-

-

-

0.1

-

-
-

-

-

-

-

Add.

-

-

-

-

-

Add.

-

-

S_mean_slice_delay_C_probability


channel_buffer_size

channel_delay_variance

client_page_fault_probability

client_slice_delay_variance

mean_channel_delay

mean_slice_delay_client

mean_slice_delay_server

mean_time_read_frame_from_disk

page_fault_delay_client

page_fault_delay_server

server_buffer_size

server_page_fault_probabiltiy

server_slice_delay_variance

variance_time_read_frame
short

double

double

double

double

double

double

double

double

double

short

double

double

double
5

0.006

[0.1,0.5]

0.2

0.06

2

[10,50]

10

10

10

10

0.2

0.92

1
-

-

0.1

-

-

-

10

-

-

-

-

-

-

-
-

-

Add.

-

-

-

Add.

-

-

-

-

-

-

-

Table13: Non-zero or variable Initial Marking for client Model.

Place
Marking

client_done_processing
1

Table 14: Activity Time Distributions for client Model.

Activity
Distribution
Parameter values

Channel
normal


mean
GLOBAL_D(mean_channel_delay)


variance
GLOBAL_D(channel_delay_variance)

client_cpu
normal


mean
GLOBAL_D(mean_slice_delay_client)


variance
GLOBAL_D(client_slice_delay_variance)

finish_processing
deterministic


value
0

load_page_client
deterministic


value
GLOBAL_D(page_fault_delay_client)

page_fault_client
deterministic


value
0

transfer
instantaneous 

Table 15: Activity Case Probabilities for client model

Activity
Case
Probability

page_fault_client
1
return (GLOBAL_D(client_page_fault_probability));


2
return (1- GLOBAL_D(client_page_fault_probability));

Table 16: Input Gate Definitions for client model.

Gate
Definition

not_full
Predicate

    MARK(buffer) < GLOBAL_S(channel_buffer_size)


Function

    identity

Table 17: Reward Variable Definitions for client_side model

Variable
Definition

mean_buffer_size


Rate rewards

    Subnet = system

        Predicate :

            1

        Function:

            MARK(buffer)


Impulse rewards

    none


Simulator statistics

    Estimate mean

    Confidence Level = 0.95

    Relative Confidence Interval = 0.10

    Initial Transient = 1000

    Batch Size  = 1000

    Variable type = Instant of Time

    Start of interval =10.0

    Length of Interval = 100.0

Table 18: Activity variable Definitions for net model.
Variable
Definition

System channel

System finish_processing

System client_cpu

System page_fault_client

System load_page_client


Simulator statistics

    Estimate mean and variance 

    Confidence Level = 0.95

    Relative Confidence Interval = 0.10

    Initial Transient = 1000

    Batch Size  = 1000

    First Completion = 0

    Last Completion = 1

Table 19: Study Editor Range Definition for client_side model

Study
Variable
Type
Range
Increment
Add./Mult.

cpu_memory


channel_buffer_size

channel_delay_variance

client_page_fault_probability

client_slice_delay_variance

mean_channel_delay

mean_slice_delay_client

page_fault_delay_client
short

double

double

double

double

double

double


5

0.006

[0.1,0.5]

0.5

0.06

[ 1, 9 ]

10
-

-

0.1

-

-

2

-


-

-

Add.

-

-

Add.

-



cpu_disk


channel_buffer_size

channel_delay_variance

client_page_fault_probability

client_slice_delay_variance

mean_channel_delay

mean_slice_delay_client

page_fault_delay_client
short

double

double

double

double

double

double


5

0.006

0.2

0.5

0.06

[ 1, 9 ]

[5,30]
-

-

-

-

-

2

5


-

-

-

-

-

Add.

Add.



memory_disk


channel_buffer_size

channel_delay_variance

client_page_fault_probability

client_slice_delay_variance

mean_channel_delay

mean_slice_delay_client

page_fault_delay_client
short

double

double

double

double

double

double


5

0.006

[0.1,0.9]

0.2

0.06

2

[5,30]
-

-

0.2

-

-

-

5


-

-

Add.

-

-

-

Add.



Table 20: Non-zero or variable Initial Marking for server_side Model.

Place
Marking

done_processing
1

Table 21: Activity Time Distributions for server_side Model.

Activity
Distribution
Parameter values

Cpu
normal


mean
GLOBAL_D(mean_slice_delay)


variance
GLOBAL_D(slice_time_variance)

finish_processing
deterministic


value
0

load_page
deterministic


value
GLOBAL_D(page_fault_delay)

page_fault
deterministic


value
0

read_frame
normal


mean
GLOBAL_D(mean_time_read_frame_from_disk)


variance
GLOBAL_D(variance_time_read_frame)

Table 22: Activity Case Probabilities for server_side model

Activity
Case
Probability

Page_fault
1
return (GLOBAL_D(page_fault_probability));


2
return (1- GLOBAL_D(page_fault_probability));

Table 23: Reward Variable Definitions for server_side Model.
Variable
Definition

mean_buffer_size


Rate rewards

    Subnet = system

        Predicate :

            1

        Function:

            MARK(processed_frame)


Impulse rewards

    none


Simulator statistics

    Estimate mean

    Confidence Level = 0.95

    Relative Confidence Interval = 0.10

    Initial Transient = 1000

    Batch Size  = 1000

    Variable type = Instant of Time

    Start of interval =10.0

    Length of Interval = 100.0

Table 24: Activity variable Definitions for server_side Model.

Variable
Definition

system read_frame

system cpu

system page_fault

system load_page

system finish_processing


Simulator statistics

    Estimate mean and variance 

    Confidence Level = 0.95

    Relative Confidence Interval = 0.10

    Initial Transient = 1000

    Batch Size  = 1000

    First Completion = 0

    Last Completion = 1

Table 25: Study Editor Range Definition for server_side Model.
Study
Variable
Type
Range
Increment
Add./Mult.

read_frame


mean_slice_delay

mean_time_read_frame_from_disk

page_fault_delay

page_fault_probabiltiy

slice_time_variance

variance_time_read_frame
double

double

double

double

double

double


9.2

[10,100]

10

0.5

3.6

2


-

10

-

-

-

-


-

Add.

-

-

-

-



cpu_memory


mean_slice_delay

mean_time_read_frame_from_disk

page_fault_delay

page_fault_probabiltiy

slice_time_variance

variance_time_read_frame
double

double

double

double

double

double


[6,30]

10

10

[0.1,0.9]

3.6

2


6

-

-

0.2

-

-


Add.

-

-

Add.

-

-



cpu_load_page


mean_slice_delay

mean_time_read_frame_from_disk

page_fault_delay

page_fault_probabiltiy

slice_time_variance

variance_time_read_frame
double

double

double

double

double

double


[6,30]

10

[6,30]

0.5

3.6

2


6

-

6

-

-

-


Add.

-

Add.

-

-

-



memory_load_page


mean_slice_delay

mean_time_read_frame_from_disk

page_fault_delay

page_fault_probabiltiy

slice_time_variance

variance_time_read_frame
double

double

double

double

double

double


9.2

10

[6,30]

[0.1,0.9]

1.8

2


-

-

6

0.2

-

-


-

-

Add.

Add.

-

-



